SUMMARY Synergy between sulphadiazine and trimethoprim against Escherichia coli has been demonstrated in culture media not containing lysed horse blood despite the presence of pus or a pus extract which inhibited the action of each drug separately. Synergy may therefore be important where pus is present in vivo.
Little attention has been paid, however, to synergy when pus or other antagonists are present. I present here some instances where synergy has been clearly demonstrated in vitro (at levels of SU and TM attainable in the tissues) in spite of the presence of antagonists in the media.
Methods
The basic medium described by Macleod (1940) was used, which contains ammonium sulphate, asparagin, glucose, and salts, but with the addition of Difco agar (Cat. No. 0140-01) 1-2-1-5%. Pus from various lesions, not containing antibiotic, was incorporated in the medium before autoclaving, or an extract was made by diluting the pus 1 in 10 with distilled water, bringing to the boil, centrifuging, and filtering (Whatman grade 113V). The extract was then used instead of distilled water for making up the medium, which was then autoclaved, and plates were poured.
Three strains of Escherichia coli, isolated from infected urine, were selected to give a range of SU sensitivity from highly sensitive to completely resistant by disc test, all being sensitive to TM, and also two strains resistant to TM (Table) . SU discs contained 20 ,ug of sodium sulphadiazine and TM discs 1 pug of trimethoprim. Oxoid Diagnostic Oxoid DST agar, with lysed horse blood, was tested for para-aminobenzoic acid (PABA) and methionine content by culturing light inocula of a PABA-requiring strain of E. coli, AB 3292, and a methionine-requiring strain of E. coli, K12, both diluted as described above. These strains were obtained from Dr. S. G. B. Amyes, now at the Microbiology Department, University of Edinburgh. Luxuriant growth of both strains was obtained. DST agar contains 1 % Proteose peptone and would therefore be expected to include significant amounts of both PABA and methionine. In addition, methionine is present in small amounts in blood.
Results
A typical example of the picture obtained using a strain highly sensitive to SU is seen in the Figure. The presence of quite large colonies next to the SU and TM discs singly contrasts with their complete absence in the large zone around the two discs placed about 8 mm apart. The effect of adding pus extract is seen to be particularly dramatic on the SU zone, which was very large on the basic medium, presumably due to its lack of PABA and methionine, as well as thymidine. SU zones were much smaller on the lysed blood agar (Figure) . This contains PABA and methionine, as already noted, but not thymidine. 
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A similar effect was obtained using a strain of E. coli (No. 23353) of moderate sulphonamide sensitivity, when the basic agar medium contained either 10% or 50% pus (final concentration), incorporated before autoclaving. However, the whitish opaque appearance of the resulting medium made it impossible to make a sufficiently good photograph for publication due to lack of contrast between colonies and medium.
A strain completely resistant to SU but sensitive to TM (No. 23599) was tested on the various media and invariably failed to show synergy, whether or not there were SU or TM antagonists present. On the other hand, a strain which was sensitive to SU but moderately resistant to TM (No. 16475) did show marked synergy in the presence or absence of antagonists. This strain of E. coli was isolated from a patient with a urinary infection who apparently had not had co-trimoxazole. It was not completely resistant to TM when using the 1 ,ug disc, because occasionally, with a specially light inoculum and a particular batch of lysed blood agar, a small zone of inhibition was visible.
A strain completely resistant to SU and TM (No. 15888), isolated from the urine of a woman who had recently had co-trimoxazole without any bacteriological indication, failed to show synergy on any of the media tried.
Discussion
The presence of synergy between SU and TM was readily demonstrated in culture media containing pus or other antagonists. This suggests that, quite apart from any bactericidal effect or decrease in minimum inhibitory concentrations which might be produced in vivo, or any protective effect against the development of resistance which might be conferred by the use of a combination of SU and TM, a more obvious benefit could be the conversion of total ineffectiveness of the separate drugs in pus to effectiveness when in combination. This requires further research, as a major difficulty has been the collection of enough antibiotic-free pus to make up a 
